The recent decline in fertility in Bangladesh from a total fertility rate of 6.3 children per woman in 1975 to 3.5 in 19953.5 in (MHPC, 1978 BBS, 1996) has created interest among researchers, policy makers and academicians. This is because such a dramatic change in fertility has occurred without a substantial improvement in socio-economic status, health conditions and other factors thought to be needed to bring about a fertility decline. Some argue that the decline in the fertility level was achieved mainly because of a successful family planning programme (Cleland and others, 1994). Population development programmes have, no doubt, contributed to the fertility decline. However, several biological, behavioural and cultural factors are also involved. Bongaarts (1978) termed these factors the proximate determinants of fertility, since they directly affect fertility; all other social, economic and environmental factors affect fertility through these variables. Using data from 41 developed and developing countries, Bongaarts and Potter (1983) further observed that 96 per cent of the variance in the total fertility rates of these populations could be explained by the four principal proximate determinants of fertility: namely, marriage, contraception, induced abortion and lactational infecundability. Because of these findings, it seems reasonable to put the main stress only on these four variables in both data collection and subsequent analysis. To quantify the fertility-inhibiting effect of the four major proximate determinants, Bongaarts developed a model which is now widely used in fertility analysis.
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To improve our understanding of the causes of fertility decline in Bangladesh, it is necessary to analyse how proximate determinants influence fertility. This understanding is important, because it may indicate ways in which the national population programme could be made even more effective.
This article examines the levels, trends and proximate determinants of fertility in Bangladesh. The study provides a critical review of the four principal proximate determinants of fertility: marriage, contraception, induced abortion and lactational infecundability, and then estimates their fertility-inhibiting effects using the Bongaarts model. The contribution of each of the proximate determinants in the process of fertility change is studied through the decomposition of total fertility rates into their proximate components. The findings of the study provide the basis for drawing out some policy implications and making recommendations with the aim of achieving a further decline in fertility in Bangladesh.
Data
The study utilizes data from the 1993/94 Bangladesh Demographic and Health Survey (BDHS). The 1993/94 BDHS employed a nationally representative two-stage sample. The sample was selected from the frame of the Integrated Multipurpose Master Sample (IMPS), newly created by the Bangladesh Bureau of Statistics on the basis of 1991 census data. Eligible for interview under the survey were ever-married females aged 10-14. A sample of 9,681 households was selected; 9,640 eligible women in these households were successfully interviewed. Field work began on 17 November 1993 and ended on 12 March 1994. The main source of fertility data collected in the 1993/94 BDHS was the birth history provided by each of the ever-married women aged 10-49. Each woman was asked to provide information on the date of birth of each child, sex of the child, survival status and age at death if any of the children had died.
Results and discussion
Fertility levels and trends Table 1 presents the age-specific fertility rates (ASFR) for all women and currently married women for the period of three years prior to the 1993/94 BDHS date along with the fertility rates obtained from the 1989 BFS for comparison purposes. The age distribution of the fertility rates shows that the age-specific fertility rate (ASFR) was highest for women aged 20-24; in older cohorts, it starts to decline. However, the agespecific marital fertility rate (ASMFR) was highest among women in the age group 15-19. The age pattern of fertility indicates that Bangladeshi women have children early in the childbearing period. For example, women under 30 years of age accounted for 71.8 per cent of the total fertility rate (TFR); women under 20 years of age accounted for only 20.3 per cent of the TFR. The corresponding figures obtained in the 1989 BFS were 65.1 and 17.8 per cent, respectively (MHPC, 1978) . This indicates that fertility is shifting towards earlier ages. The shifting is also evident from a fall in the mean age at childbearing from 27.7 years in 1989 to 25.9 years in 1993/94. This suggests that childbearing is taking place relatively earlier now than it was previously, presumably because of greater fertility regulation at older ages in recent years. Notes: ASFR = Age-specific fertility rate, ASMFR = age-specific marital fertility rate, TFR = total fertility rate, TMFR = total marital fertility rate.
The total fertility rate was estimated to be 3.44 births per woman in the 1993/94 BDHS. The corresponding figure in the 1989 BFS was observed to be 5.12, which indicates that fertility has declined by almost 1.7 births, a drop of 33 per cent in only half a decade. This is a huge decline in fertility over a short period of time. Notes: The conditional mean, or trimean (T), is obtained using the following formula: T = (q1 + 2q2 + q3)/4, where qi is the ith quartile of the distribution of the birth interval, as suggested by J.W. Tukey (1977) . Exploratory Data Analysis (Reading, Massachusetts: Addison-Wesley).
To gain further insight into the declining nature of fertility, birth-spacing patterns are explored in table 2 by means of the life table technique developed by Rodriguez and Hobcraft (1980) . Three types of summary measures are used: the median, the proportion who experienced (i+1)th birth within five years of ith birth (quantum), and the conditional mean (trimean) among those who experienced the next birth within 60 months. The quantum refers to the proportion of women at each parity who eventually move to the next highest parity, or the parity progression ratio. When it is measured for a 60-month period, it is called "quintum". The conditional mean or the trimean is a more refined measure of the tempo or speed of reproduction than the median, while the 60-month progression ratio indicates the quintum of reproduction.
It may be seen that first birth interval, i.e. the interval between marriage to first birth, has been shortened more for the younger cohorts than their older counterparts (table 2) . On the other hand, the proportion of women who had a first child within five years has increased; among them, the mean length of the interval has declined from about 31 months in the mid-1970s to 24 months in the early 1990s. This phenomenon reflects higher fecundability among the women of recent cohorts as a result of a decline in early adolescent marriages and possibly a greater sexual intimacy among the couples in the early months of cohabitation than was previously the case.
The most important finding is that the birth intervals increased consistently over the period (table 2) irrespective of the parity, indicating a declining trend in fertility. The declining trend in fertility is also evident from a reduction in the proportion of women who had another birth within five years of a previous birth. The conditional mean, however, remained constant except for the most recent cohorts (1989 and later). Table 3 presents total fertility rates obtained from various sources. Fertility declined from 6.3 children (births) per woman in 1975 to 3.4 for the period 1991-1993. This is by far the steepest decline in fertility ever recorded in Bangladesh and also in Asia in such a short period of time (Cleland, 1994) . This has created a sensation among researchers, policy makers, planners and academicians. However, many have also speculated that the fertility level may be seriously under estimated. However, a validation study of the 1993/94 BDHS in Matlab did not find any important inconsistency, especially in the BDHS fertility data (Bairagi and others, 1995) . Table 3 . Annual total fertility rates from selected sources, Bangladesh, 1980 Bangladesh, -1993 Statistics (1994) . "Summary presentation of results of prevalence of morbidity and disability". Presented at the workshop on dissemination of summary results of the Health and Demographic Survey, May 1994, Dhaka, p. 5; BFS from N.M. Huq and J. Cleland (1990) The estimated fertility in the 1993/94 BDHS is far lower than reported by the Bangladesh Bureau of Statistics (BBS) sample vital registration system, which itself is thought to under estimate fertility. The BBS reported a TFR of 3.7 children per woman in 1993. Despite its painstaking methodology, the BBS sample registration system probably suffers from under counting of births (Cleland, 1994) .
Although data from Matlab (which are considered to be of very high quality) may not be nationally representative and therefore not fully comparable with BDHS data, they do provide evidence that a very sharp decline in fertility has taken place in Bangladesh. The data from the BDHS and Matlab comparison area show roughly comparable rates of decline over time, but the decline depicted from the BDHS is steeper than from the Matlab comparison area. In the Matlab comparison area, the TFR was reported to be 3.9 in 1993. To sum up, whatever may be the exact level of current fertility, it can be said that there is ample evidence that, during the last two decades, fertility in Bangladesh has declined by at least 30 per cent.
To improve our understanding of the causes of such a dramatic fertility decline, we critically examine the proximate determinants of fertility in this study. Because most of the variations in fertility can be attributed to the differential impact of marriage, contraception, lactational infecundability and induced abortion (Bongaarts and Potter, 1983) , we present a brief overview of these factors in the subsequent sections.
Marriage
Bangladesh has a long tradition of early marriage among females (Maloney and others, 1981; Aziz and Maloney, 1985) and this situation still prevails. The 1993/94 BDHS data (table 4) suggest that among the 9,640 ever-married females aged below 50 years in the sample, about 95 per cent were married when they were below 20 years of age and only 5 per cent were married at ages 20 and older. The corresponding figures in the 1989 BFS were 96 and 4 per cent, respectively (Mahmud, 1994) . More than 60 per cent of the ever-married females got married when they were 14 years of age or younger (table 4) . The average age at first marriage among the ever-married females was very low, i.e. 14.5 years. But the singulate mean age at marriage (SMAM) for females was 18.2 years. Despite these data, the situation is improving slowly but steadily. Over the last 18 years, the singulate mean age at first marriage has increased by two years, from 16.3 years in 1975 to 18.2 years in 1993/94 (table 5) . The mean age at first marriage is higher among the young cohort than their older counterparts, indicating a rising trend in the age at marriage (table 4) . Table 5 shows the de facto age distribution of the female population aged 10-49 at various points in time by age and current marital status. It shows that the overall proportion currently married has remained static in the vicinity of 64 per cent since 1981. However, a number of changes have occurred in the age distribution of the proportion currently married since 1975. There is an appreciable rise in the proportion never married and a fall in the proportion currently married at early ages among females, indicating a rising trend in the age at marriage. The most remarkable decline in the proportion of currently married women has occurred among the 15-19 age group. The proportion currently married rose to almost 98 per cent by age 35, which indicates almost universal marriage among females in Bangladesh.
Contraception
The family planning programme in Bangladesh is considered to be an example of an effective programme in a country without a high level of socio-economic development, the latter being a factor which is usually considered as a necessary precursor for a successful family planning programme (Koenig and others, 1987; Duza and Nag, 1993) . With the help of the concerted efforts of the government in conjunction with NGOs in the field, the national family planning programme has achieved a remarkable level of success in a short period of time, attaining a contraceptive prevalence rate (CPR) of 44.6 per cent in 1993/94. Results of the 1993/94 BDHS show that, among currently married women aged 15-49, knowledge about at least one family planning method is almost universal. However, only 65.7 per cent of women reported ever having used any family planning method (Mitra and others, 1994:40-42) . The results indicate that a substantial proportion (8.4 per cent) of the couples, accounting for 18.8 per cent of the total CPR, still rely on traditional methods. The sizable contribution of traditional methods to overall CPR deserves special attention by family planning programme managers. Table 6 shows a number of changes in method mix in Bangladesh since 1975. It may be seen that much of the total increase in the CPR was due to increased adoption of oral pills, female sterilization and injectables. The proportion of current use of other methods remains more or less stable. The proportion relying on oral pills has increased almost five times in the last 13 years, from 3.5 per cent in 1981 to 17.4 per cent in 1993/94, while injectables increased more than 10 times, from 0.4 per cent in 1981 to 4.5 per cent in 1993/94. Also showing slow but steadily increased use is the IUD. Although the female sterilization rate has increased very rapidly up to 1989, it started declining slowly afterwards. Male sterilization also followed the same pattern over that period. The use of the condom is increasing slowly.
Breastfeeding and post-partum amenorrhoea Information on breastfeeding in the 1993/94 BDHS was collected on all children born during the last three years preceding the survey date. A total of 3,926 women provided information; 96.2 per cent of them reported having ever breastfed their last born child (table 7) , which indicates the universality of breastfeeding in Bangladesh. Although universal breastfeeding has long been a tradition in Bangladesh, only 8.6 per cent of the last born children were given the initial flow of breast milk, i.e. colostrum, which is rich in nutrients and antibodies to protect the child's health, within one hour of birth, and less than half (48 per cent) of children are put to the breast within the first day of life. Breastfeeding was initiated for 43.4 per cent of babies one day after birth. This situation indicates an apparent widespread late initiation of breastfeeding in Bangladesh, which deserves the special attention of health policy makers and planners (see Khan, 1990:73) .
According to the 1993/94 BDHS, the average duration of breastfeeding in Bangladesh is 30.0 months (table  7) . Our estimate of overall duration of breastfeeding is very close to the estimate of 28.0 months obtained by Mitra and others (1994) from the same data set, using the prevalence/incidence method. Various studies during the last two decades have reported average duration of breastfeeding in Bangladesh in the vicinity of two and a half years. The variation in the estimates are a result partly of the type of data used as well as the methodologies applied.
The average duration of post-partum amenorrhea was estimated to be 12.1 months for the country as a whole (table 7) . This estimate is slightly higher than that obtained by Mitra and others (1994) using the prevalence/incidence method, i.e. 11.5 months.
It should be noted that, although the duration of breastfeeding did not change much over the last two decades, the length of amenorrhea shows a declining trend. The 1975 BFS reported a mean post-partum amenorrhea of 14.6 months (Singh and Ferry, 1984) . In another study, Ford and Kim (1987) found that the median amenorrheic period in Bangladesh (Matlab) was over 14.6 months during the period [1975] [1976] [1977] [1978] [1979] . In a recent study, Salway and others (1993) examined changes in post-partum amenorrhea over the [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] period utilizing longitudinal data from rural Matlab. They observed that the median duration of post-partum amenorrhea fluctuated around 13 months for the cohorts of births from the 1978-1983 period. Thereafter, a sharp decline occurred, with the duration falling from 13.5 months for the 1982-1983 cohort to 9.4 months for the 1988-1989 cohort. Salway and others (1993) also observed that increased use of contraception is one of the important factors accounting for the declining trend in post-partum amenorrhea in Bangladesh.
Induced abortion
Induced abortion is still illegal in Bangladesh except in a few special circumstances, such as pregnancy as a result of rape or when the pregnancy threatens the woman's life. Because of legal constraints as well as social sensitivities, no reliable information on abortion has been obtained through any national level survey. None the less, evidence from hospital and clinic records and other sources suggests that abortion is not rare in Bangladesh (Khan and others, 1986; Obaidullah and others, 1981) . In most cases, it is done under the name of menstrual regulation, which procedure is approved by the government's health and family planning programme. Hence, appropriate efforts should be made to assess the true effect of this factor.
The 1993/94 BDHS does not provide any useful estimate of the induced abortion rate. Only 51 women (0.5 per cent) reported having had an induced abortion during their lifetime, which does not permit calculation of a total abortion rate for the country. However, data from the Demographic Surveillance System in the Matlab comparison area, which is generally comparable to other rural areas of Bangladesh, may be utilized in order to obtain a rough estimate of the induced abortion rate for the country. In a recent study, Ahmed and others (1996) observed that, during the period 1982-1991, there were 1,183 induced abortion cases among about 22,500 women of reproductive age in the Matlab comparison area. Based on these data, we estimate the total induced abortion rate to be 0.18 during the average woman's 30 years of potential exposure (Hill, 1985) . However, owing to under reporting, this estimate may be taken as a lower bound of the rate in Bangladesh.
Fertility-inhibiting effects of the proximate determinants
To estimate the fertility-inhibiting effects of the four important proximate determinants: marriage, The results indicate that in 1993/94 contraception had the highest fertility-reducing effect, accounting for a 39.0 per cent (Cc = 0.610) reduction in TN relative to TMFR. Lactational infecundability was the second most important fertility-reducing factor, reducing the total fecundity rate (TF) by 34.7 per cent (Ci = 0.653). The marriage pattern had the lowest fertility-reducing effect, reducing actual fertility levels below marital fertility by 23.9 per cent (Cm = 0.761).
In an attempt to document changes among the indices over a period of one and a half decades (1975-1993/94) , the results at different points in time are compared in Note: The total fertility-inhibiting effect is prorated by the logarithm of each index, e.g. effect of marriage: [TF-TFR (estimated)] x log Cm/(log Cm + log Cc + log Ci). Table 9 exhibits the magnitude of the total fertility-inhibiting effect accounted for by each proximate fertility determinant at two points in time, 1989 and 1994. The difference between total fecundity, taken as 15.3, and the estimated TFR is attributed to the result of the combined inhibitory effect of all the determinants. The total fertility-inhibiting effect is prorated by the proportion of the logarithm of each index to the sum of the logarithm of all indices (Wang and others, 1987 Proximate determinants by sub-group Table 10 presents differential effects of some selected socio-economic factors on the fertility-inhibiting effects of the proximate determinants. It may be seen that the urban-rural differentials in the fertilityinhibiting effect of the marriage pattern, contraception and lactational infecundability are highly pronounced. The combined effect of these three factors also shows variation across the country's administrative divisions, which is mainly due to the differential effect of contraception. The index of contraception (Cc) shows wide variation among the divisions. Rajshahi Division shows the highest fertility-inhibiting effect of contraception, followed by Khulna, Barisal, Dhaka and Chittagong divisions. However, the index of marriage (Cm) and lactational infecundability (Ci) show relatively less variation among the divisions. The fertility-inhibiting effect of contraception also varies widely by religion. The effect is less pronounced among Muslim women than those from other religions. Marriage pattern and lactational infecundability also have less of an effect among Muslim women than their non-Muslim counterparts, but the difference is not substantial.
The fertility-inhibiting effects of marriage and contraception show a positive relationship with the level of education. However, lactational infecundability shows a negative relationship with the level of education. But even then, the combined fertility-inhibiting effect remains higher for the women with an education level of secondary and above compared with their counterparts who are illiterate or who have only a primary level of education.
Women's work status shows a strong differential effect of marriage pattern, contraception and lactational infecundability. The effect is most pronounced on marriage pattern and contraception, but the effect of lactational infecundability is higher among non-working women, indicating a longer lactational amenorrhoea period among them.
To examine the effect of women's economic status on the proximate determinants of fertility, women were classified into poor, middle and upper classes on the basis of their household possession scores. The results indicate that women's economic status has a positive effect on marriage and contraception, but a negative effect on lactational infecundability. For women with a higher economic condition, the fertility-reducing effect of marriage and contraception is highest but the effect of lactational infecundability is weakest.
Contraception inhibits fertility most among working, higher educated, upper class, urban and non-Muslim women. By contrast, lactational infecundability shows the highest fertility-inhibiting effect among poor, non-working, illiterate and rural women, while the fertility-inhibiting effect of marriage shows a substantial effect for work status, education and place of residence.
Summary and conclusion
The study reveals that the 1993/94 BDHS recorded a dramatic fall in the level of fertility in recent years. Fertility has declined from 6.3 children per woman in 1975 to 3.4 in 1993/94, that is, fertility has been virtually halved over the past two decades. This is by far the steepest decline in fertility ever recorded in Bangladesh. The declining trends in fertility are also evident from the analysis of birth-spacing patterns, which indicate that there are declining trends in the proportion of women who have another birth within five years of a previous birth. Another important finding of the study is the change in age-specific fertility patterns, which indicate that childbearing is taking place at an earlier age currently than had been the case previously. As the desired level of fertility is declining and age at marriage is rising, couples tend to reach their desired number of children in quick succession immediately after marriage and then regulate fertility at older ages.
A review of marriage variables shows that among females there has been an appreciable rise in the proportion never married and a fall in the proportion currently married at early ages, indicating a rising trend in female age at marriage. The rising trend in the proportion single continues up to the age group 25-29. The singulate mean age at marriage is increasing slowly but steadily; it is 25.6 years for males and 18.2 years for females, indicating a wide gap of 7.4 years between the age of the typical husband and wife.
As has been observed, the national family planning programme has achieved remarkable success in a short period of time, reaching a CPR of 45 per cent in 1993/94 --it was only 7.7 per cent in 1975. CPR is increasing by two percentage points annually, and if the present programme effort and current performance level can be sustained, the CPR could reach a relatively high level before the turn of the century.
Although universal and prolonged (30 months) breastfeeding is common in Bangladesh, only one-fourth of lactating women were found to continue full (including plain water) breastfeeding up to five months. The average duration of exclusive breastfeeding was observed for only one and a half months. Very few women (8.6 per cent) initiate breastfeeding within the first hour of life in order for their babies to receive colostrum. It has been observed that, although the duration of breastfeeding did not change much over the last two decades, the length of amenorrhoea shows a declining trend. This may be due to increased modernization, increased use of supplementation of breastfeeding and increased use of contraception (Salway and others, 1993) .
Owing to legal and social constraints, national level data on induced abortion are not available and its effects remain unmeasurable. However, evidence from hospital and clinic records and other sources suggests that induced abortion is not rare, although it is done under the name of menstrual regulation in Bangladesh. It is a factor in accounting for current fertility levels as well as fertility reduction. Of the remaining three proximate determinants (marriage, contraception and lactational infecundability), contraception plays the most prominent role as a fertility-reducing factor. Lactational infecundability is the second most important factor; change in marriage age plays the least important role in the reduction of fertility. Our analysis suggests that the fertility-reducing effect of contraception is gradually increasing, whereas the effect of lactational infecundability remains nearly constant. Respondents' work status, education, urbanization and economic condition play a dominant role in variations of the fertility-inhibiting effect of the major proximate determinants of fertility.
From the foregoing analysis, it may be noted that in recent years contraception has emerged as the highest fertility-reducing factor in Bangladesh. Until recently, lactational infecundability was considered to be the most important and strongest fertility-reducing factor, but by 1994 contraception had become the most important determinant of fertility and its fertility-inhibiting effect is steadily increasing. The increasing effect of contraception is evident from the declining trend in the value of the index Cc from 0.937 in 1975 to 0.610 in 1994. On the other hand, the fertility-reducing effect of lactational infecundability is gradually decreasing owing to the declining trend in the lactational amenorrheic period (Salway and others, 1993) . It should be mentioned that, although there is an increasing trend in the impact of the marriage component, reflecting the effect of an increased proportion non-married and/or an increased age at marriage, the rate of change is very slow. The prevailing cultural and social norms in Bangladesh are unlikely to permit a change in the proportion non-married beyond a certain limit and the prospect for an immediate rise in the age at marriage for females does not seem to be very bright. It should be noted that the joint effect of marriage and lactational infecundability did not change much over the period 1975 to 1994 as the declining effect of lactational infecundability has been offset by the increasing effect of marriage. This leads to the conclusion that future reductions in fertility in Bangladesh may be largely dependent on the increased use of effective birth control methods. Divorce is one of the processes of marriage termination and normally carries with it the loss of the potential for reproduction. The degree to which the reproductive life-span will be affected depends on how long the divorced woman remains outside of a conjugal relationship and on whether or not she remarries. Because a large proportion of divorce occurs at the younger ages in Bangladesh, the time spent in the divorced state may have a considerable impact on fertility. As suggested by Shryock and Siegel (1975) , divorce statistics can be applied indirectly in fertility analysis. Davis and others (1956) recognized the changing structure of the family, the entry of women into labour force, and an emphasis on personal gratification as products of urbanization and industrialization. However, their outlook has little relevance in a non-industrialized society such as Bangladesh. According to Malaysia's 1970 census, the incidence of divorce is greater in rural areas than in urban areas (Jones, 1980) . Similarly in Bangladesh, the divorce rate is higher in rural areas than in urban areas for every age group (Ahmed and Chowdhury, 1981) . It is widely believed that the presence of children in a family deters divorce in all societies. According to Jacobson (1950) , three-fifths of divorced couples in the United States of America had no children. Reyna (1979) found that 49 per cent of the women divorced were without children. Lutz (1993) analysing Finish population registration data tried to show the influence of divorce on childbearing behaviour. He found that "bivariate analysis of divorce and parity results in an annual divorce probability of 1.2 per cent for all married women at parity 0, 1.3 per cent at parity 1 and 0.7 per cent at parity 3-4". He also observed that childless men have a slightly higher probability of divorce than childless women. Bourqia (1994) found that in Morocco 50 per cent of divorces occurred among childless couples. Abdei and others (1989) analysing Sudan Demographic and Health Survey data observed that maternal employment, age at first marriage and marriage stability had a negative effect on the children ever born (CEB). In Bangladesh, there is a proverb that marriage is not permanent without children. By and large, childlessness exerts a similar effect on the divorce rate in almost all societies.
Cherlin (1977) observed that the probability of marriage dissolution was sharply higher where wives were nine or more years younger than their husbands or were five or more years older. He also observed that children were a deterrent to divorce or separation only when they were in the preschool ages. Shahidullah (1979) analysing Bangladesh Fertility Survey data found that most divorced women in the 15-19-yearold age group did not have any living children. He also noted that infertility and sub-fecundity, especially within the first two years of marriage, is directly related to the high proportion of early divorces. Bumpass and others (1972) analysed data collected under contract with the United States National Institute of Health and Human Development.
In their study, they found a substantially higher rate of marital disruption among women who marry before age 20 than those who marry at older ages.
In most Western countries, the divorce rate in urban areas is higher than that in rural areas. This may be because in rural areas of developed societies informal social control has some influence on the divorce rate. In Bangladesh, however, most people in rural areas have little or no education and belong to low income groups; the latter factor places stress on the marital union.
Religion is another factor contributing to the variation in divorce. Marriage among Muslims is civil and contractual, whereas it is sacramental and eternal for Hindus. This individualistic concept of marriage obviously leads to differential patterns in the dissolution of marriage in a society such as Bangladesh where unsuccessful marriages are more often dissolved through divorce among Muslims than among Hindus.
Data and methodology
Source and quality of data
Most of the studies undertaken in Bangladesh in the field of nuptiality and fertility have been based primarily on either census or survey data. For this study, the data have been taken from the Demographic Surveillance System (DSS) in Matlab for the period from 1974 to 1993; the surveillance was carried out by the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B).
Since 1963, ICDDR,B has been conducting a health-oriented research programme and providing limited health services in this area. The DSS is one of the components of this field programme.
The data used in this study are from registration of divorces and estimated mid-year population by marital status for a period of 18 years from 1975 to 1992. A marriage cohort comprising women married for the first time during the five-year period 1975-1979 was followed up to 1992 to determine what proportion of marriages end in divorce. Socio-economic data collected in the 1974 and 1982 censuses were also used.
Method of data collection
The DSS, as it currently operates, is an independent four-tier system. At the village level, 110 female community health workers (CHWs) with a minimum of eight years of schooling are responsible for collecting data on vital events. In the comparison area, 30 of the CHWs are responsible for visiting each household under their purview once a week and in the maternal and child health and family planning (MCH-FP) area the other 80 CHWs visit relevant the households once every two weeks to enquire about births, deaths, migration, marriages and divorces and record the data in their notebooks. Each CHW is responsible for serving a population of about 1,000 (or 200 households) and almost all of them reside in the area where they work. The work is checked by 12 male health assistants (HAs) who visit each household monthly along with the CHW to check the completeness of the registration and to record vital events in standard registration forms. Each field unit comprises a population of about 16,000, i.e. about 3,000 households; such a unit is covered by one health assistant, whose work is supervised by a senior health assistant (SHA). This officer visits each household at least four times a year to determine whether the data reflect any errors or if there are events missing, and to ensure cooperation with the target population. Supervisors and managers meet the senior health assistants once a month at the field headquarters in Matlab to exchange information on directives, ensure continuous training and perform administrative tasks.
Before 1989, the registration forms would be brought to the Dhaka office for manual checking and computer entry to detect any errors or inconsistencies. Since that time, however, the information is entered directly into a personal computer at the Matlab DSS office, which has a system of automatic detection for errors and inconsistencies.
Results

Trends in divorce by age and sex
The phenomenon of divorce has been studied by examining (a) the rate of divorce by age and sex, (b) distribution of divorced persons by their age at divorce and (c) the duration of the marital life at the time of divorce. An attempt has also been made to investigate the extent to which the incidence of divorce changes with the various socio-economic and demographic characteristics. , 1975-1984 and 1989-1992 , rural Bangladesh a ASDR = Age-specific divorce rate per thousand married males.
b N = Number of married males.
Divorce rates
The overall divorce rate for males declined during the study period, from a level of 16.1 divorces per thousand married males in the period 1975-1979 to 11.5 divorces in the period 1989-1992 ( (table 2) is similar to that of males. For females aged 20 and older, the divorce rates fall consistently with age. However, there is no visible decline in the age-specific divorce rates for females in the 1989-1992 period. In fact, except for the 20-24 age group, the divorce rate for all age groups increased in the period 1989-1992 compared with that of the two earlier periods. The divorce rate for the youngest age group (10-14 years) in the period 1989-1992 is almost three times higher than the rate for the same age group during the period 1980-1984. The decline in the overall divorce rate in the period 1989-1992 was due to changes in the marriage pattern. , 1975-1984 and 1989-1992 , rural Bangladesh a ASDR = Age-specific divorce rate per thousand married females.
b N = Number of married females.
Average age at divorce
The mean and median age at divorce of husbands and wives are presented in table 3. A continuously declining trend has prevailed in the median age at divorce of husbands since 1975, from 30 years in 1975 to 26.9 years in 1980. By contrast, during the same period, the median age at divorce of women fluctuated within the range of 18.4 to 19.3 years. In the remaining two periods, 1981-1986 and 1987-1992 , the median age at divorce of husbands varied between 26.5 and 27.7 years and 26.6 and 30.1 years, respectively. In contrast, a continuously increasing trend has prevailed in the median age at divorce of wives since 1981: from 19.3 years in 1981 to 20.6 years in 1985. A continuous increasing trend of the median age at divorce of wives was also noticeable since 1987: from 20.7 years in 1987 to 21.8 years in 1992. In all instances the mean age was considerably higher than the median, indicating an asymmetric distribution of the ages at divorce. 
In the periods 1981-1986 and 1987-1992 , the percentages of women divorced by age 19 were 43 per cent and 30.5 per cent, respectively. In contrast, 42.7 per cent and 43.8 per cent, respectively, of the divorces occurred during the two periods in the age group 20-24 years. It is significant to observe that the mean marriage duration among women who got divorced at ages 25 and older declined from slightly more than four years to about two years.
Socio-economic and demographic factors and incidence of divorce
The purpose of this section is to determine the extent to which the incidence of divorce changes according to various socio-economic and demographic factors. In this context it would be of interest to examine whether the rate of divorce depends on the age gap between the husband and wife. Information about this situation may be obtained from table 6; however, the table does not give the rate at which marriages among couples with a specific age gap ends in divorce. Such rates would be helpful in understanding the relationship between the two and such an analysis is done later considering only the cohort of marriages during the period 1975-1979. were 20.8 and 24.8, respectively, among couples with the wife being older than her husband.
The relationship between the age gap and propensity to divorce appears to be U-shaped. It is relatively high when the wife is either older than or the same age as her husband, and when the husband is older than his wife by 11 years or more. Thus, it appears that the age difference between husband and wife when they marry can influence the rate of divorce; the effect is likely to be least when the husband is older than the wife and the gap is less than 10 years. , 1975-1992 a Significant at 5 per cent level. Table 7 deals with the incidence of divorce by duration of marriage and education of husband. It shows that more than two-thirds of the divorces occurred within three years of marriage during the period 1975-1980. Husband's education is significantly associated with the duration of marital life at the time of divorce. Initially, with an increase in education, the duration of marriage increased; however, this increase was only up to the level of a primary education after which it started declining. Eighty-three per cent of the divorces among males with an education higher than secondary school and above occurred within three years of marriage compared with 63 per cent among those with an education up to the primary level. The mean duration of marriage was found to be the highest (34 months) among husbands with a primary level of education. first year of marriage. It can be observed that the mean duration of marriage by the time divorce took place decreased among all education categories except the group with a high school or higher education. , 1975-1992 a Significant at 5 per cent level.
As in the case of males, a similar trend of divorce was observed among the females (table 8) . It is evident that, as with males, the maximum number of divorces among females took place within three years of marriage. With higher education of females, the duration of marriage by the time they divorced tended to decline, except in the period 1987-1992.
The mean marital duration was longest among women with secondary and above education. The lower the level of education, the higher was the proportion of divorce that occurred within three years of marriage. The mean duration was lowest (11 months) among illiterate women. The overall mean duration of marriage at the time of divorce declined from 28 months during the period 1975-1980 to 26 months during the period 1981-1986 and sharply declined to 18 months during the period 1987-1992. In fact, in the latter period, some improvement in the status of women began to occur in rural Bangladesh. Duration of marriage a Significant at 5 per cent level; NS = Not significant. Table 9 presents the percentage distribution of divorced husbands by occupation and duration of marriage. There was no marked variation in the pattern of divorce among the different occupational categories of the husbands during the entire study period from 1975 to 1992. However, the proportion of divorces in the short duration marriages (less than three years) was found to be highest among businessmen followed by those in farming during the period [1975] [1976] [1977] [1978] [1979] [1980] . During this period, the mean duration was found to be lowest among males with farming as their occupation. During the period 1981-1986, the mean duration of marriage was the lowest (22.4 months) among the "other" occupation category. In all the remaining occupational categories the pattern of divorce was similar to that of the period 1975-1980. The mean duration declined substantially among all the occupational categories during the period 1987-1992 compared with the 1975-1980 and 1981-1986 periods.
The incidence of early divorce (within three years of marriage) seemed to be quite high in rural Bangladesh; most cases of divorce occurred within that time-frame. In analysing Bangladesh Fertility Survey data, Ahmed (1982) found that on average 63.8 per cent of divorce cases occurred within three years of marriage. Carter and Glick (1976) in their study on Poland found that the maximum number of divorces occurred within the first year of marriage.
Socio-economic and other factors affecting the incidence of divorce: a multivariate analysis Table 10 presents the results of logistic regression analysis of socio-economic and demographic variables affecting divorce. The purpose of that analysis is to explain the relationship between the propensity to divorce with other variables such as children ever born, education of husband and wife, occupation of husband, duration of marriage, age difference between husband and wife, religion and person who negotiated the marriage. Because divorce registration data cover only some routine information, the marriage cohort file has been used in this analysis to obtain more information such as number of children ever born, religion and person who negotiated the marriage. As mentioned previously, the marriage cohort comprising women married for the first time during the period 1975-1979 was followed up to 1992 in order to study any changes in marital status; all births during the period were matched from the birth files to determine the number of children ever born. In other words, the cohort of marriages was followed for 13-17 years to see (a) what proportion of the marriages was terminated by divorce and (b) the extent to which the proportion varies according to the characteristics of the couples. As mentioned previously, studies in many societies suggest that the presence of children in a family deters divorce. Our data also show that the propensity to divorce in rural Bangladesh declined significantly with an increase in the number of children. The odds of divorce, that is the ratio of the number of marriages which ended in divorce to those which remained intact, declined by 35 per cent per unit increase in family size (per unit increase in CEB). It is interesting to note that the relationship between husband's and wife's education and the likelihood of divorce is negative and significant. In other words, the incidence of divorce declines as the level of education of the husband and wife increases. It is evident from the table that the number of divorces was significantly lower among businessmen and agricultural labourers than among farmers. In rural Bangladesh, marriages are arranged mainly by guardians, marriage brokers and relatives. However, there are "love matches" in which the man and woman arrange for their own marriage. Our findings suggest that divorce is higher among such marriages than arranged ones. The odds of divorce are four times higher among persons entering this type of marriage compared with those marriages arranged by brokers or guardians.
Divorce among Hindus is significantly lower than among the Muslims in the Matlab study area. This may have some bearing on the incidence of divorce. As mentioned previously, Muslim marriages are civil and contractual, whereas Hindu marriages are sacramental and eternal. In our analysis we found that the age difference between the husband and wife can influence the incidence of divorce, although it is not statistically significant. The number of divorces occurring within the first three years of marriage was significantly higher than in longer duration marriages. It is also evident from the analysis that divorce was significantly lower among women married between the ages of 14 and 20 years compared with women who married at ages younger than 14 and older than 20 years. A similar trend is observed with regard to the males' age at marriage. Males who married between the ages of 20 and 30 years had significantly lower rates of divorce than those who got married when they were younger than 20 and older than 30 years of age.
The interaction between the husband's occupation and duration of marriage shows that the odds of divorce for longer duration of marriage increases significantly among husbands who were agricultural labourers, businessmen and working in "other" occupational categories, the latter occupational group comprising students, and persons either unemployed or not gainfully employed. In other words, among these occupational groups, a higher proportion of divorce occurs, albeit after a relatively longer duration of marriage.
Discussion and conclusion
Efforts to bring about social development and modernization in Bangladesh are accelerating structural change by changing people's perceived values and replacing traditions with novel approaches in the calculus of human social life. The consequences of this transition are apparent in people's behaviour and attitudes. In some spheres of life, people react to the changes faster than in others. Although it is difficult, it is not impossible to envisage changes in all spheres of life. In an effort to provide a better understanding of the above-mentioned social and demographic transition, this study has attempted to observe changes in people's demographic behaviour in the area of marriage dissolution through divorce. The basic interest of social researchers is to know how modernizing forces can change people's conduct in an aspect of life where strong cultural traditions dominate.
Divorce occurs as a result of both intra-and extra-familial factors. For example, industrialization and the conjugal life which exists in such a setting operate in such a way as to increase dramatically the frequency of divorce. Overall, our study showed that the divorce rate among males declined from a level of 16.1 divorces per thousand married males in the period 1975-1979 to 11.5 divorces per thousand in the period 1989-1992. The incidence of divorce was found to vary substantially by the age of the persons concerned. Divorce rates are higher at younger ages (below age 30 for males and 25 for females); with increasing age, those rates drop off steeply. In the period 1989-1992, the male divorce rate was 82.7 per thousand for the age group 15-19 compared with 21.1 per thousand for the age group 30-34. For females, the divorce rates at ages 10-14 and 25-29 were 119.6 per thousand and 9.3 per thousand, respectively. Although the overall divorce rate has declined during the study period, it increased at younger ages, i.e. 15-19 for males and 10-19 for females. Also, since the period 1989-1992, the likelihood of females getting married at younger ages (10-19) has declined. However, among those who do marry at 10-19, the likelihood of their marriage ending in divorce has increased considerably during the period. Our study also found that divorce generally occurs early in married life: the mean duration of marriage at the time of divorce was 28.1 months in the period 1975-1979 and 20 .6 months in the period 1987-1992.
The study reveals that the age gap between husband and wife could be an important factor in influencing the incidence of divorce. Divorce is minimum when the husband is older than his wife and the age gap is not more than 10 years. Divorce is also related to the level of education of the husband and wife, with the incidence tending to decline with higher levels of education.
The occurrence of divorce was further examined by considering a marriage cohort (women who got married for the first time during the period [1975] [1976] [1977] [1978] [1979] ). This cohort was followed for 13-17 years to determine what proportion of the marriages ended in divorce; a logistic regression was employed to examine the extent to which the proportion varies according to the various characteristics of the couples.
Thirty-four per cent of the marriages in the cohort were found to terminate in divorce. The incidence of divorce was intimately related to the number of children a couple had. The presence of children tended to make a marriage more stable, and the propensity to divorce declined significantly with increases in family size. Analysis of this cohort data also confirmed the observation made previously regarding the relationship between the incidence of divorce and age at marriage of husband and wife and their level of education. However, unlike in the previous case, the incidence of divorce was found to be relatively lower among agricultural labourers and persons engaged in business.
This study therefore provides ample evidence to suggest an important implication for policy and programme purposes: that a concerted effort to increase the age at marriage to a certain level could lead to stabilization of families by reducing the risk of divorce. A number of factors and policies have contributed to these remarkable achievements in Kerala's demographic transition. High population density is one such factor; so is the peculiar settlement pattern of population in the state. But a very much larger role was played by the state's policies and programmes in bringing about the rapid transition in fertility and mortality rates: policies in the areas of education, especially female education, health care, especially child health and the universal immunization programme, the family planning programme and land reforms (Nair, 1974; Krishnan, 1976; Zachariah, 1984; Nair, 1986; Irudaya Rajan, 1990 and 1992; Kumar, 1993; Zachariah and others, 1994; Zachariah and Irudaya Rajan, 1997a) .
Achievements on the demographic front, however, have not yet brought about any real solution to the economic problems of the state. Unemployment, especially among the educated, is still a very serious problem. Although data on unemployment are not very reliable, according to the 1987/88 National Sample Survey, more than 10 per cent of India's unemployed live in Kerala, a state which accounts for only 3.4 per cent of the country's population. Unemployment among the educated in Kerala has assumed alarming proportions. Its rate increased from 29.3 to 35.0 per cent and the number of educated unemployed from 350,000 to 630,000 during the period from 1983 to 1987/88. However, it is important to note that unemployment is not evenly distributed among all age groups. On the contrary, it is concentrated in the age group 15-29 years (Mathew, 1996) . Also, the growth rate among this group is very much higher than the general population growth rate, owing to the high fertility in Kerala during the 1970s (see figure 1 ).
Figure 1. Population growth rates in Kerala
A very glaring manifestation of the unemployment problem in the state is the large number of migrants. Firm figures are not available, but according to our own estimate, there were about 618,000 emigrants from Kerala in 1991 (Zachariah and others, 1994 Thus, the state's success in moderating fertility, mortality and population growth has not yet succeeded in solving the pressing economic problems that the state faces. While it is perhaps a little too early to expect any major changes, in the coming years, however, the demographic changes will likely have repercussions on the social and economic conditions of the state. If TFR remains below the replacement level, the rate of population growth is bound to become negative and the population of the state will ultimately start declining. If fertility and mortality rates remain at current levels, the age distribution of the state's population will undergo dramatic changes, with far-reaching consequences in the social and economic sectors.
Not a single study exists in Kerala State for policy makers to use in preparing future plans based on the expected demographic changes. In view of this fact, the objective of this article is to examine some of these implications for the state: the social and economic consequences of a rate of fertility below the replacement level, a declining mortality trend at very low levels and a moderate rate of emigration.
An essential tool for such an analysis is a set of population projections using probable trends in fertility, mortality and migration. This article includes three sets of projections. The assumptions on future fertility and mortality trends and future migration trends are based on data on recent trends in fertility, mortality and migration, our understanding of the determinants of the demographic transition in the state, and international experience with regard to the fertility transition in many developed countries. As studies on these determinants are plentiful in the literature, we do not attempt a review here (see Zachariah and Irudaya Rajan, 1997a) . However, as a prelude, we shall review the mortality and fertility transition in some detail. 
Mortality transition
Kerala's health conditions are the best among all of India's states, a conclusion well supported by a variety of data sources. Tables 1 and 2 provide mortality data for Kerala taken from censuses and the sample registration system (SRS). Kerala consistently had lower levels of mortality than India as a whole even for the period 1951-1961. The crude death rate declined from 19.7 to 8.6 per thousand between 1951 and 1981. It declined further to about 6 per thousand in the first half of the 1990s. , 1998) . Some important reasons are explored: the still-birth rate and one-week mortality rate after a live birth are extremely high in Kerala. For instance, the stillbirth rate is 12 per thousand live births and the one-week mortality rate after a live birth is 10.2 per thousand live births. However, the IMR is only 14 per thousand, according to the 1994 SRS. According to the SRS, 95 per cent of deliveries are performed by medical practioners in medical institutions. Thus, the institutions always report oneweek mortality as a still-birth because they cannot be held responsible for deaths occurring immediately after birth. It should be mentioned that birthweight among newborn infants in Kerala is fairly low (Kurup, 1997) . Moreover, the gap between the first and last birth in Kerala is only five years and the birth interval between the first and second child is around 24 months . Expectation of life at birth is an important indicator for assessing the overall health situation of any population. There has been a remarkable improvement in the expectation of life in Kerala among males and females. Interestingly, even at the turn of this century, expectation of life at birth was not very different for men and women. Between 1911 and 1960, the expectation of life had increased by 21 years for males and by 23 years for females. We also provide decennial estimates made by Mari Bhat (1987) for the period 1951-1981. These estimates show that the expectation of life at birth has been consistently higher among females than males in Kerala, whereas this phenomenon is not true for India as a whole. During the period 1951-1961, the expectation of life at birth in Kerala was 44.3 years for males and 45.3 years for females. Thus, it would appear that people in Kerala have all along been enjoying a better and healthier life than people in other parts of the country (Irudaya Rajan, Mari Bhat and Dyson, 1998) . The expectation of life at birth for females is higher than for males, as is the pattern in developed countries, but is not the case for India as a whole. During the period 1971-1981, the expectation of life at birth in Kerala was 60.6 years for males and 62.6 years for females. The percentage increase in the expectation of life at birth between 1951-1961 and 1971-1981 was 37 per cent for males and 39 per cent for females. Among all the states of India, longevity is highest for Kerala, both for men and women. As of the period 1991-1996, the expectation of life at birth for males was 73 years for males and 79 years for females. There are two reasons for the sharp increase in life expectancy between 1971-1981 and 1991-1996 : the estimates up to the period 1971-1981 are based on census data; for later periods, the estimates are based on the SRS, which has consistently reported a sharp decline in infant mortality in Kerala. Interestingly, the difference between the rates in the life expectancy between males and females was one year during the period 1951-1961, two years in the period 1971-1981 and almost six years in recent periods. a Average from fewer years.
Source: K.C. Zachariah, S.I. Rajan, P.S. Sarma, K. Navaneetham, S. Nair and U.S. Mishra (1994) . Demographic Transition in Kerala in the 1980s (Trivandrum, Kerala: Centre for Development Studies); P.N. Mari Bhat (1996) . "Contours of fertility decline in India: a district level study based on the 1991 census" in: K. Srinivasan (ed.) Population Policy and Reproductive Health (New Delhi: Hindustan Publishing Corporation). Note: First three columns are based on SRS data; the last two columns, Mari Bhat (1996) . Table 7 . Fertility levels and trends in districts of Kerala Source: P.N. Mari Bhat (1996) . "Contours of fertility decline in India: a district level study based on the 1991 census" in: K. Srinivasan (ed.) Population Policy and Reproductive Health (New Delhi: Hindustan Publishing Corporation).
Birth rates by district are also available from the SRS and other sources (tables 6 and 7). Mari Bhat (1996) estimated fertility rates for all districts in Kerala using the 1981 and 1991 censuses. According to these estimates, the TFR varied from 1.6 in Emakulam to 3.4 in Malappuram during the period [1984] [1985] [1986] [1987] [1988] [1989] [1990] . In the beginning of the 1990s, only five districts (Palakkad, Malappuram, Wayanad, Kannur and Kasaragod) had TFRs above the replacement level. The remaining districts had already achieved the below replacement level of fertility. One major conclusion from the district-wise analysis is that all the districts have contributed to the state-wide fertility decline. A study by the Centre for Development Studies shows that the decline in TFR in Malappuram District was as sharp as in Ernakulam and Palakkad districts (36 per cent) between 1975 -1980 -1991 (Zachariah and others, 1994 .
Population projections
Three sets of population projections are made by the authors using various assumptions about fertility and mortality trends. The starting point is the 1991 adjusted census age-sex distribution. All three projections are made for the 60-year period from 1991 to 2051. In 1993, Kerala's TFR was 1.7; we have examined the implications of three alternate courses of the fertility trends. The first alternative is a continuation of the recent fertility decline. We assume that TFR will decline further to about 1.4 during the next 10 years and will remain at this low rate indefinitely (projection 1). As the second alternative, we assume that fertility will remain constant at a TFR of 1.7 for the entire projection period (projection 2). The third alternative is declining fertility to a TFR of 1.7 as in projection 1, followed by an increase in fertility after the period 2011-2016 (projection 3). The assumed TFRs are given in table 10. In deciding on these fertility assumptions, we were governed mostly by the trend in fertility in Kerala in recent years, the social and economic progress that the state has been making and the international experience in fertility decline. According to United Nations sources, there were nearly 40 countries with a TFR of less than 2.0 in the period 1990-1995, including large countries such as China, the Russian Federation, United Kingdom, Japan and Italy; nearly 10 of these 40 countries have a TFR of 1.5 or less. Table 11 . Expectation of life at birth assumed in the projections for Kerala
Period Expectation of life at birth
In all three projections, we have assumed that Kerala will continue to experience a moderate level of net outmigration. The assumed rate, i.e. -0.25 per cent, is less than the observed rate of -0.31 per cent see (table 9) . The assumed migration rate of -0.25 is kept constant throughout the projection period. Much of the discussion in this article is based on projection 2. (We have used the PEOPLE software package for making the projections).
Population stabilization and zero population growth
The current population of Kerala is estimated to be about 30.4 million; the decadal growth in population during the period 1981-1991 has been estimated to be about 3.5 million. It is unlikely that future decades will see anything like the growth of the past decades. During the decade 1991-2001, population growth is unlikely to be more than 2.5 million (see table 12 ). Population growth in Kerala during the period 1961-1991 and projected growth according to the three alternate projections are shown in figure 2. These data indicate that Kerala's population growth has lost much of its momentum. The current indications are that the total population of the state is unlikely to exceed 37.0 million. Also, Kerala is likely to achieve zero population growth (ZPG) in 25 to 30 years. Moreover, it is possible that Kerala may have short periods of negative growth rates. Thus, the demographic situation of the state in the next half century will be very much different from that of the previous half century. The socio-economic impacts of population growth in the future will be vastly different than in the past; some of these aspects are examined below in detail.
Changing age structure
One way in which demographic trends affect socio-economic conditions is through changes in the age composition of the population. Trends in fertility rate, mortality rate and migration have some repercussion on the age structure of the population. Age pyramids for Kerala's population in 1961, 1991 and 2021 are shown in figure 3 . The changes in the proportion of children in Kerala's population, the proportion of working age population, and the proportion elderly are clearly brought out in these pyramids (see tables 8 and 13). We begin this analysis by considering up the changes in the number and proportion of children in Kerala. These numbers are directly relevant for the state's educational planning. In this discussion, children are defined as persons under 15 years of age. The number of children in a population is contributed mostly by the number of births and to a lesser extent by migration. As the birth rate has declined considerably (from about 40 per thousand in the 1950s to about 17 per thousand in 1993), dramatic declines in the number of children should be expected. However, part of the expected change in the number of children is cancelled by the increase in the number of mothers and the decline in the death rate among children. Table 14 gives the number of children under 15 years of age according to the various censuses since the formation of Kerala (1 November 1956) and projection 2. Decomposition of the total by five-year age groups indicates that the decline will be the largest in the very young age group. The school age population will shrink considerably in the coming decades. Children in the primary school ages (taken as 5-9 years for convenience) will decline from 2,847,000 in 1991 to 1,638,000 in 2051. A similar decline is also projected in the secondary school ages (10-14 years).
The implication of such a drastic decline in the school age population has been evident for quite some time in Kerala. A decline of 32 per cent in the school age population will necessitate a corresponding decline in the number of classrooms, teachers etc. Policies and programmes taking into consideration these major demographic shifts might take some time to be implemented, but adjustments are inevitable (see Government of Kerala, 1994; James, 1995; Mishra, 1996 and .
Apart from schooling, the repercussions from the decline in the population of children will be felt in many other areas of economic activity, such as the children's clothing industry, toy manufacturing and health care services for children. Economic activities catering to children and pregnant women are bound to shrink and will require considerable structural adjustment in the coming years. One saving factor is that not all children make use of these services, and any increase in the proportion of children using such services would partly compensate for the decrease in the number of children. The quality of life of children is likely to improve in coming years. 
Labour force
As mentioned previously, unemployment, especially among the educated, is one of the major economic and social problems of Kerala. A number of factors are involved in the emergence of unemployment as a very serious problem; rapid population growth since the 1950s is one of them. Efforts to find a solution of the unemployment problem are hampered by the demographic explosion in the state. 1961 7,639,624 3,798,636 2,474,651 1,366,337 1971 9,568,105 4,586,988 3,234,650 1,746,467 1981 12,312,589 6,290,800 3,709,377 2,312,412 1991 15,660,910 7,878,650 4,871,010 2,911,250 2001 18,950,664 8,665,863 6,565,096 3,719,705 2011 22,905,308 8,078,800 8,459,581 6,366,927 2021 22,070,831 6,695,974 8,210,795 7,164,062 2031 21,524,558 6,504,858 7,045,439 7,974,261 2041 19,510,631 5,905,723 6,156,965 7,447,943 2051 17,313,001 5,075,630 6,075,687 6,161 in 2021 were already born before the 1991 census; therefore, our projections of the working age population for 2021 are quite realistic). Thus, the accentuation of the unemployment problem in the state is certainly partly due to demographic pressure. In spite of the very rapid decline in the birth rate in the state for the last two decades, the demographic pressure on the labour force will not disappear for quite some time. It is only after 2021 that we may expect a real decline in the number of persons in the working age group.
However, there will be a significant decline in the growth rate of the labour force beginning with the first decade of the next century and some actual decline after 2021. Equally important will be the change in the structure of the working age population. In 1961 and 1991, the proportion of the working age population in the young working ages (20-34 years) was nearly half of the total: 49.7 per cent in 1961 and 50.3 per cent in 1991; however, after 1991, the proportion of the young will undergo a dramatic decline to less than 30 per cent of the total. Between 1991 and 2021, the actual number of such young workers will decrease by 1.1 million. Thus, the problem of unemployment among the young will greatly ease in the coming years. Other things being equal on the economic front, such an easing of the unemployment problem in almost inevitable (see figure 4) . Thus, the state could promote employment for youth; then the migration of youth from Kerala to other states in India and other parts of the world would likely decline in the near future. Just the opposite is the case among the older workers, i.e. those above 50 years of age. The proportion of the population in the 50-64-year bracket will increase from 18.6 per cent in 1991 to 35.5 per cent by 2021. The actual number will also increase considerably, i.e. from 2,911,000 in 1991 to 7,164,000 by 2021. Finding suitable employment for the older working age population will be a major challenge in the early part of the next century.
The population in the middle ages (35-49 years) will also increase considerably in absolute terms (3,439,000) during the period 1991-2021, but in relative terms their share changes very little, from 31 per cent to only 35 per cent.
Marriage squeeze
One consequence of a rapidly declining fertility rate is its effect on the parity between the number of females and the number of males in the marriage-age groups. As females marry at relatively younger ages than males, the number of females in the marriage market usually exceeds the number of eligible males. However, the situation changes considerably if fertility falls rapidly as has occurred in Kerala during the last two decades. The effect of such a fertility decline is felt initially in the number of females in the usual ages at marriage. As males normally get married at higher ages, the effect of a fertility decline on the size of their age group is felt only 5-6 years later.
In Kerala, most females get married when they are in the age group 20-24 years and most males get married when they are in the 25-29 age group. The difference between the number of females and males in these age groups is a measure of the marriage squeeze in the state. These numbers are given in Since then it has been on the decline. In the coming years, females in Kerala will have a much wider choice in finding a suitable groom than they ever had in the past. The number of females in the 20-24 year age group will be more or less the same as the number of males in the 25-29 year age group in 2001. This is a welcome consequence of the fertility decline during the last two decades.
The elderly
One of the inevitable consequences of the demographic transition is population ageing. Being ahead in the demographic transition, Kerala is expected to see an increase in the number of elderly and their proportion in the total population of the state during the years to come (Irudaya Rajan, 1989 and Irudaya Rajan and Mishra, 1997; Irudaya Rajan, Mishra and Sarma, 1998) . Defining the elderly population as those above 60 years of age, according to the 1961 census, the number of elderly was just 1.0 million; by the time of the 1991 census their numbers increased to 2.6 million. According to our projections, the number of elderly is expected to exceed 6.6 million by 2021 and 11.7 million by 2051. The change in the proportion of the elderly is even more dramatic. Their proportion was around 9 per cent of the total in 1991, but it is expected to increase to 19 per cent in 2021 and to 35 per cent in 2051 (table 18) . Table 18 . Composition of "young old" and "old old" in Kerala's elderly population
The decomposition of the elderly population by age and their categorization as "young old" (60-74 years of age) and "old old" (75 years and older) provides additional information on issues concerning the elderly in the state. Among all the age groups of the state population, the group growing most rapidly is the "old old". Additional demographic information on the elderly is provided in table 18.
In 1995, Kerala was administering more than 30 social security and assistance schemes for the elderly and disadvantaged groups. The annual budget provision for all such schemes was more than 10 million rupees (Rs) (US$1 = about Rs 42 in August 1998). In addition, more than Rs 40 million are spent annually on pensions for retired government employees who number around 300,000.
The old-age pension scheme was started on 1 November 1960; an addition to the scheme for the widowed and destitute was added starting on 1 January 1964. The scheme provides pensions to the elderly destitute and widowed/divorced destitute subject to the following eligibility conditions: (a) the destitute person has been residing in Kerala for a continuous period of not less than two years and (b) the destitute person is above 65 years of age. However, the age limit does not apply to a destitute person who is widowed or divorced. A recipient under this scheme is entitled to Rs 80 per month. An additional amount of Rs 5 per month is paid to a widow if she has a minor child to support. The 1981 census revealed that the divorced, widowed or deserted population accounts for about 1.5 million people, or 6 per cent of the state's population. Calculations based on the 1991 census data are given below:
Thus, as of the 1991 census, 67 per cent of elderly women were widowed. However, the scheme actually covers only 9.8 per cent of the widows. If all elderly widows were covered by the scheme, the cost would increase from Rs 0.14 million to Rs 0.64 million. In 1991, all such schemes in Kerala covered only 25 per cent of the population aged 60 and older; the cost was approximately Rs 10 million. In 2021, if the government extends pension benefits to all elderly persons (numbering around 7 million), the estimated cost would be around Rs 138 million.
The issue of social support for the elderly needs to be addressed in the context of not only the ageing population, but also the overall change in the state's age structure, the political economy and other systems of support. Currently, Kerala has more than 100 old-age homes, the highest number among all the states and Union Territories of India (Irudaya Rajan, Mishra and Sarma, 1998; .
There is still another point to be noted. In 1996, the proportion of elderly voters in Kerala was about one out of seven, a respectable proportion by any standard. The proportion is expected to increase to one in five in 2021. Thus, the elderly will be a formidable "vote bank" in the next century. If they want to, they will be able to change the rules of the political economy to serve their interest. In fact, every year the Government of Kerala announces new social assistance programmes for the elderly in order to attract votes from this portion of the population.
Conclusions
Kerala's demographic trends in the first half of the twenty-first century will be dramatically different from those of the second half of the current century. Whereas the total population of the state will have increased by 135 per cent in the second half of this century (from 13,549,000 in 1951 to an estimated 31,769,000 in 2001), the growth (if any) in the population during the next half century will be negligible by comparison. The crude death rate declined from about 20 per thousand to about 6 per thousand in the last half of this century, but it is likely to increase from 6 per thousand to 13 per thousand during the next century. The crude birth rate decreased from 40 per thousand to about 16 per thousand in the last half of this century, but it is likely to remain more or less stable in the next half century. While Kerala experienced varying degrees of net out-migration and net emigration in this half century, the migration trend in the first half of the next century is somewhat uncertain. However, it will depend more on socio-economic developments than on demographic trends.
The socio-economic implications of the reversal of the demographic trends will be far reaching. To begin with, pressure on schools and colleges will become a thing of the past, giving ample opportunities for the educational system to concentrate on the quality of education rather than on serving quantities of students. This principle holds also for hospitals and health personnel catering to the health needs of children. It will be easier to bring about needed improvements in the quality of such services. In the transitional period, parity between the number of females and males in their respective marriage age groups will be maintained, but this will offer only a temporary respite.
Other things being equal on the economic front, unemployment among Kerala's young working age population will be greatly reduced. Educated young workers will be able virtually to pick and choose the job they want. But this will not be the case with older workers. The older working age population is expected to almost double in number in the 20 years between 2001 and 2021.
In the last half of the current century, the major socio-economic problems faced by Kerala were related to schooling, maintenance of health and nutrition, and finding employment for young people. In the first half of the next century, the major socio-economic problems will involve finding gainful employment for the older working age population, maintenance of the health and nutrition of the elderly, and providing them with means of subsistence through social security, pension and other such support programmes.
In 1991, all the social assistance and security schemes existing in Kerala covered only 25 per cent of the population 60 years of age and older; the cost was approximately Rs 10 million. This note attempts to give a general overview of some of the initial findings and general highlights of the VN-DHS II, which will be published soon by Macro International. It is hoped that a more analytical study examining key determinants of various changes in Viet Nam's population picture could be published at a later date.
Data and methodology
There were two principal sampling domains: 18 provinces involved in the aforementioned population and family health project (called "project" provinces) and the "other" provinces of Viet Nam. The sample for the 1997 VN-DHS was stratified and selected in two stages for the first group and three stages for the "other" group. For the project provinces, all 18 provinces were included in the sample. At the first stage, 70 primary sampling units (PSUs) corresponding to the enumeration areas (EAs), as defined in the Viet Nam Multi-Round Survey (VNMRS), were selected from the VNMRS with equal probability. The households interviewed for the VNMRS were also used as the frame for the second-stage sampling. Ever-married women between 15 and 49 years of age were identified in selected households and interviewed. In the group of "other" provinces, 20 provinces serving as PSUs were selected with probability proportional to size (PPS). In the second stage, 135 secondary sampling units corresponding to the EAs were selected in the same manner as for the "project" provinces.
As with most DHSs, there were two questionnaires: one for the household and the other for all ever-married women aged 15-49. A questionnaire for communities was also used to examine the influence of community variables on the studied variables in a multi-level analysis. A total of 7,001 households and 5,664 ever-married women were interviewed.
The survey provided estimates of fertility, contraceptive prevalence, access to family planning services, met need for life-saving obstetric care, abortion, infant and child mortality, immunization and reproductive health-related topics. According to the maternity history collected in the baseline survey, the total fertility rate (TFR) for women aged 15-49 during the period from July 1996 to July 1997 was 2.19 children per woman for the country as a whole; however, the TFR was 1.49 in urban areas and 2.38 in rural areas. Compared with the TFR of 4.06 for the period 1985-1987 covered by the 1988 DHS, the TFR declined by 1.73 births per woman in the 10-year period. The current TFR is well below the estimate of 2.69 determined by the multi-round survey of October 1996. The 1997 VN-DHS showed a consistent TFR for different periods over the past 15 years and a long-term trend line (see figure 1) . Looking at the fertility trend by different sources, it is more likely that the TFRs at the time of the 1988 DHS, the 1994 inter-censal demographic survey (ICDS) and 1997 VN-DHS were almost always lower than other estimations, suggesting that children who died soon after delivery might have been under reported. A likely reason for this could be that the mothers of such children were still mourning them and were not willing to discuss or even mention such a sorrowful event as the death of their baby.
According to the 1997 VN-DHS, TFR is lower than the replacement level in urban areas and some regions of the country such as the Red River Delta, the South-Eastern area, and the Mekong River Delta. Women who completed junior high school on average had 2.08 children. Table 2 shows the total fertility rate and fertility-related indicators by selected background characteristics. The TFR is 2.33 for the period from July 1994 to July 1997 for the country as a whole; TFRs for urban and rural areas are 1.71 and 2.52, respectively. By contrast, the mean number of children ever born (CEB) for women 40-49 years of age for the country as a whole is 3.82: 2.71 in urban areas and 4.17 in rural areas. At the time of the survey, 3.75 per cent of the women interviewed were currently pregnant. The TFR for the Mekong River Delta area proved to be a big surprise for policy makers because of the magnitude of its decline. Compared with the CEB value of 4.65, the low level of fertility (TFR = 2.33) in the Mekong area suggests that the population programme may have significantly influenced young couples to have fewer children (CEB nationally = 3.82). Table 2 shows information about current and cumulative fertility measures, including crude birth rates, age-specific fertility rates, total fertility rates, general fertility rates (GFRs), and the mean number of children ever born for all women aged 15-49 for the whole country, and for urban and rural areas for three years preceding the survey. The age-specific fertility rates indicate that a Vietnamese woman normally would give birth to only one child by age 25 and to more than two children by age 35. The figures on the mean number of children ever born by five-year age groups show that women have given birth to 2.5 children by their late twenties and around three children by their late thirties. The crude birth rate stands at 19.4 per thousand: 14.9 per thousand in urban areas and 20.2 per thousand in rural areas.
Figure 2. Age-specific fertility rate:
A comparison of the age-specific fertility rates between the 1988 DHS, 1994 ICDS and 1997 VN-DHS surveys shows a consistent drop for every age group (figure 2). The figure also shows that the drop in the fertility rate for women in the 25-29 cohort is the largest among all the women in the 15-49 age group.
An additional survey among 7 out of 204 clusters showed that the volume of births recorded in the 1997 VN-DHS was about 8.3 per cent under reported. Thus, an adjustment will be made to provide a better estimation of the TFR.
Contraception
More than 84 per cent of currently married women aged 15-49 in Viet Nam have ever used a contraceptive method. The contraceptive prevalence rate (CPR) is 75 per cent, and 56 per cent of ever-married women are currently using a modern method (table 3) . The total CPR is up by 10 per cent over the level of the 1994 survey and the use of modern methods rose by 12 per cent, with traditional method use falling by about 2 per cent owing to less frequent use of periodic abstinence. Because of the differences among users, non-users and traditional method users, there is no full picture for access to family planning services. However, the 1997 VN-DHS showed that, among modern method users, 65 per cent said that they can obtain their favourite method within 30 minutes of leaving home. Only 17 per cent of the respondents reported that it took them more than one hour to access such products or services. Ninety per cent of the women interviewed said that it was easy to obtain their particular contraceptive method. For non-users and traditional users, only 63 per cent knew where to obtain a method.
Access is better in urban areas than rural areas: respectively, 87 vs. 61 per cent of users can obtain a contraceptive method within 30 minutes, and 97 vs. 80 per cent can obtain their service within one hour.
Sixty-seven per cent of non-users reported that they had not had any contact with family planning workers in the previous year and had not been told about family planning during their visits to health centres. Only 19 per cent of non-users were visited by family planning workers, and of these half who visited health clinics were informed about family planning.
Abortion
The 1997 VN-DHS survey reported a total abortion rate of 0.74, a figure which seemed lower than and quite inconsistent with service statistics. It is notoriously difficult to survey abortion experience for a large sample using a questionnaire containing many questions and indicators, since women are known commonly to under report abortions when questioned directly. Service statistics are often suspected of over reporting menstrual regulation procedures as abortions even though the former procedure may be performed on women who are not pregnant. Moreover, single women, who certainly form a portion of abortion clients in Viet Nam, were not included in the 1997 VN-DHS survey. Table 4 indicates that the ratio of abortions to births is one to five; the 1994 ICDS indicates that the ratio is one to six. Overall, the abortion rate seems to be higher in the northern part of the country. Again, the aforementioned additional survey also showed that the volume of abortions recorded in the 1997 VN-DHS was about 2.3 times lower than expected. The authors are making an adjustment for an in-depth analysis of the survey.
Infant mortality
The survey showed that the infant mortality rate in Viet Nam is relatively low. The IMR was 34.8 per thousand live births across the 10-year period before the survey. Across the two five-year periods, IMR fell from an estimated 39.9 per thousand to 28.5 per thousand. Table 5 . Infant and child mortality rates by socio-economic characteristics for 10-year period prior to 1997 VN-DHS survey Table 5 shows that urban-rural and educational differentials exist for all indicators. All mortality rates in urban areas are lower than those in rural areas. Also, those rates all declined with increases in the mother's educational level, except some indicators for high secondary education owing to the small sample size for this category.
A frequent cause of death in young children is dehydration as a result of diarrhoea. The administration of oral rehydration therapy (ORT) is a simple means for countering the effects of dehydration. ORT consists of giving a child either a solution prepared by mixing water with a commercially prepared packet of salts for that purpose or a home-made fluid made with recommended amounts of sugar, salt and pure water. In the 1997 VN-DHS, mothers of children under three years of age were asked if their children had suffered from diarrhoea within the two-week period prior to the survey, and if so, how they treated their children. The respondents indicated that 10 per cent of their children had diarrhoea within that two-week period: 16.8 per cent were children 6-11 months old and 11.4 per cent were 12-23 months old. Almost 40 per cent of those children were given ORT, 21 per cent receiving the homemade solution, and 50.8 per cent being given either form of ORT. The survey also indicated that rural children are more likely to suffer from diarrhoea than children living in urban areas (10.8 vs. 5.8 per cent, respectively) and boys are more likely to contract diarrhoea than girls (12 vs. 8 per cent, respectively).
Conclusion
Viet Nam's family planning programme, which is based on voluntary acceptance and cooperation, has achieved considerable results in terms of encouraging small families, reducing the fertility rate and increasing the contraceptive prevalence rate. The most important success of the intensive programme during the last 10 years is that the programme has created a demand for family planning. In general, the family planning programme has been socialized and is supported by the people and their communities. The findings from the 1997 VN-DHS show that the country's fertility is very close to the replacement level and that almost all programme targets can be achieved 5-7 years sooner than had been planned. However, there are a number of new demands that will challenge the national programme in the coming years. Among them, the quality of reproductive health services is an urgent issue because it is a key to the continued success of the national population programme. The National Committee for Population and Family Planning is very much concerned about the current situation in terms of the quality of care, counseling services, and the availability and accessibility of contraceptive methods as well as efforts to reduce the abortion rate while providing safe abortions to those who want this service.
The 1997 VN-DHS reveals what progress has been made in the past 10 years, but also where NCPFP should focus more attention in the future.
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